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Background:  VF cardiac arrest commonly occurs in acute myocardial infarction (MI) or prior history of MI. The VF waveform, particularly amplitude 
spectral area (AMSA) and slope, can predict the return of spontaneous circulation (ROSC), but it is unknown whether the predictive utility is different 
between an acute or prior MI, and whether the waveform can distinguish the myocardial state. We hypothesized that in a swine model of VF cardiac 
arrest, the VF waveform would predict ROSC independent of an acute or post MI and that the evolution of the VF waveform with chest compressions 
would distinguish an acute from post MI.
Methods:  Acute MI was induced by occlusion of the left anterior descending artery. Animals in the post MI group recovered for a two week 
period prior to the induction of VF. VF was untreated for 8 minutes in N=10 acute MI swine and N=10 post MI swine. Resuscitation started with a 
defibrillation shock, followed by chest compressions (CC), epinephrine, ventilation, and repeat cycles of shock and CC every two minutes. ROSC was 
defined as a systolic aortic pressure > 50mm Hg and pulse pressure > 20mmHg lasting at least one minute. VF waveform was analyzed for amplitude 
spectral area (AMSA) and slope.
Results:  For second and later shocks, AMSA and slope were predictive of ROSC regardless of an acute or prior MI. For AMSA>36 mV-Hz the odds 
ratio (OR) to achieve ROSC was 9 (P=0.02) compared to an AMSA<29 mV-Hz. For slope>3.5 mV/sec, OR=33 to achieve ROSC (P=0.005) compared 
to a slope< 2.7 mV/s. Prior to the onset of chest compressions, AMSA and slope were similar in acute and post MI swine. However, following the 
onset of chest compressions, AMSA increased to higher values in post MI swine (38.2 ± 9.4 mV-Hz) compared to acute MI swine (28.1 ± 8.8 mV-Hz, 
P=0.038), and for an AMSA>35 mV-Hz the specificity to identify a post MI state was 85%.
Conclusions:  In a swine model of VF cardiac arrest, AMSA and slope predict ROSC in both an acute and post MI state. Furthermore, with 
chest compressions, the VF waveform evolves differently between these two myocardial substrates and may offer a means to distinguish an acute 
myocardial infarction.
